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Introduction
Compulsive buying (CB), which has been reported worldwide (e.g., Horváth et al., 2013; Koran et al., 2006) , is defined as a chronic, excessive, and repetitive purchasing behavior that may be a primary response to negative events or feelings or uncontrolled urges. Koran et al. (2006) reported 5.5% of men and 6.0% of women met the criteria for CB disorder in the U.S. CB has been widely viewed as a behavioral addiction (Kellett and Bolton, 2009; Lawrence et al., 2014) , with features similar to gambling disorder and internet addiction (Grant et al., 2010; Holden, 2001) .
One common view is that individuals with internal distress, such as depressive mood, anxiety, or low self-esteem, depend on their CB to relieve themselves temporarily from their stressful states (Lejoyeux et al., 1996; Vogt et al., 2014) . Nevertheless, instead of improving quality of life, in the long run, CB induce more negative consequences, such as the accumulation of large debts, difficulty in paying debts, financial legal consequences, and criminal legal problems (d 'Astous 1990; Joireman et al., 2010; Park and Burns, 2005; Ridgway et al., 2008; Roberts, 1998) . It also may result in psychological symptoms/ psychiatric disorders (e.g., emotional distress, depression) (Black, 2012; O'Guinn and Faber, 1989) and interpersonal conflict and marital conflict (Lejoyeux and Weinstein, 2010) . The negative association between CB and overall quality of life is also documented (Manolis and Roberts, 2012; Otero-López et al., 2011) .
Early midlife (mid forties) is a unique developmental period when the consequences of many mental health problems, including CB, become manifest. However, the extent to which an individual's CB influences his or her overall quality of life is not clear. This study intends to address this research gap. In addition, the adverse consequences of CB also raise the question of the monetary cost of CB. This information is important for interventionists and clinicians for cost-effective intervention and treatment programs. In this study, we used a relatively novel approach, which is referred to as the "life satisfaction approach" (LSA) (Frey et al., 2010; Welsch and Kühling, 2009 ). This approach has been used to give monetary value to environmental conditions (Frey et al., 2010; Welsch and Kühling, 2009) , to evaluate the trade-off between inflation and unemployment (Di Tella et al., 2001) , and how much would people spend on specific health conditions (Groot and van den Brink, 2006) . To our knowledge, the present study is the first study that applies this approach to the study of CB. Research has generally found that income is positively related to aspects of quality of life (e.g., Blanchflower and Oswald, 2004; Shields and Price, 2005) . Using LSA, we examine the relative relationships between income and quality of life and between CB and quality of life. These relative relationships are then used to quantify the monetary cost of CB, i.e., the amount of income needed to make someone with CB as well off as someone without CB. The advantage of the life satisfaction approach is that an individual is not required to perform the unfamiliar task of assessing the monetary cost on CB.
One notable limitation of the measures of self-rated quality of life is heterogeneity (Groot, 2000; Shmueli, 2002) . To address the problems of this heterogeneity, in the present study we included a number of psychiatric disorders/symptoms [i.e., major depressive episode (MDE), generalized anxiety disorder (GAD), impulsivity, and legal and illegal substance dependence/abuse] as control variables in the quality of life equation. These psychiatric disorders/symptoms have been shown to be related to both quality of life and CB.
Depression is a common mental disorder that presents with depressed mood, loss of interest or pleasure, decreased energy, and feelings of guilt or low self-worth. Moreover, depression often goes along with anxiety. These problems can become chronic or recurrent and lead to substantial impairments in an individual's physical and psychosocial functions and low quality of life (Hofmann et al., 2014; Nes et al., 2013) . Depression and anxiety are also commonly present among compulsive buyers (Black, 2007; Christenson et al., 1994; Dittmar, 2004; Lejoyeux et al., 1996; Lejoyeux et al. 1997; McElroy et al., 1994) . Indeed, Lejoyeux and Weinstein (2010) reviewed the literature and found that one of the most commonly associated comorbidities of CB is depression. Therefore, we controlled for depression and anxiety in the present study. Since impulsivity and lack of self-control are commonly present among compulsive buyers (Black et al., 2012; Claes et al., 2011) , we also controlled for impulsivity in our study. Some studies have shown that substance use/disorder is associated with low quality of life (Swain et al., 2012) and CB (Lejoyeux et al., 2006; Mitchell et al., 2002; Roberts and Tanner, 2000) . For example, Roberts and Tanner (2000) found that self-report measures of illegal drug use were significantly associated with CB among teenagers (12-19 years). Mitchell et al. (2002) found that compulsive buyers were significantly more likely to have a lifetime history of substance abuse or dependence. So we also controlled for substance abuse/dependence.
Based on findings from other researchers, we hypothesize that adult CB will be negatively associated with adult quality of life, while household income will be positively associated with adult quality of life, despite control on earlier quality of life, concurrent MDE, GAD, impulsivity, legal and illegal substance dependence/abuse, and other important demographic factors.
In sum, the aims of this study are two-fold. First, using a community sample, we examine the association between CB and quality of life at mean age 43. Second, for the first time in the literature, using regression techniques, we derive an estimated monetary cost of CB in this particular cohort.
Methods

Participants and Procedure
Data on the participants in this study came from a community-based random sample residing in one of two upstate New York counties (Albany and Saratoga) first assessed in 1983. The participants' mothers were interviewed about the participants in 1975 (T1) to assess psychosocial development among youngsters, when the mean age of the participants was 5 years. Primary sampling units were created from enumeration districts and block groups which, when taken together, comprised the entire area of the selected counties. The primary sampling units in each county were stratified by urban/rural status, the proportion of Whites, and median family income. A systematic sample of primary sampling units in each county was then drawn with probability proportional to the number of households, and probabilities equal for members of all strata. Segments of blocks were then selected with probability proportional to size (number of households), and each was surveyed in the field with a proportion of the households being selected according to the predetermined sampling ratio.
range. The sampled families were generally representative of families in the northeast U.S. at that time. For example, there was a close match between the participants and the 1980 U.S. Census with regard to family income, maternal education, and family structure.
Follow-up interviews of the participants were conducted seven times from 1983 (T2, N=756) through 2012-2013. In the present analyses, we used the data from the two most recent interviews of this longitudinal study, when the mean ages (SDs) of the participants were 36.6 (2.8) and 43.0 (2.8) in 2005-2006 (T7, N=607) and 2012-2013 (T8, N=548) , respectively. Table 1 presents the detailed history of this longitudinal study. The T2 participants who did not participate in the study at T8 (N = 208) were excluded from the analyses. There was a higher percentage of females (55% in the sample of 548 participants vs. 40.5% in the sample of 208 participants; χ2(1) = 16.3, p-value < 0.001) and greater T2 family income (8.8 (SD=2.5) vs. 8.4 (SD=2.7); t = 2.05, p-value < 0.05) among the participants. There were no associations between those included in the analysis (N = 548) as compared with those who were excluded (N = 208) from the analysis with respect to age (t = 0.19, p-value = 0.85). 
Measures
2.2.1 Dependent Variable-To assess quality of life, at each time wave of T7 (Mean age=37) and T8 (Mean age=43), the participants responded to 11 questions scored on a fivepoint scale (completely dissatisfied (1) to completely satisfied (5); Cronbach's α = .90 for this cohort at both waves; adapted from the short form of the Quality of Life Enjoyment and Satisfaction Questionnaire (Q-LES-Q-SF) (Endicott et al., 1993) . The validity and reliability of Q-LES-Q-SF has been demonstrated (e.g., Endicott et al., 1993) . These 11 questions follow: Taking everything into consideration, during the past few years how satisfied have you been with your: (1) mood; (2) physical health; (3) work; (4) social relationships; (5) leisure time activities; (6) ability to function in daily life; (7) sexual drive, interest, and/or performance; (8) overall sense of quality of life; (9) living/housing situation; (10) financial status; and (11) family relationships. The mean of the 11 items was used in the analysis. In this study, T8 quality of life was the dependent variable. T7 quality of life was treated as a control variable.
Independent Variables
Household income before taxes:
In 2012-2013 the participants reported their total household income before taxes during the past 12 months. The participants were asked to assign themselves to the following discrete income bands: (1) $1-$10,000; (2) $10,001-$15,000; (3) $15,001-$20,000; (4) $20,001-$25,000; (5) $25,001-$35,000; (6) $35,001-$50,000; (7) $50,001-$75,000; (8) $75,001-$100,000; (9) $100,001-$150,000; (10) $150,001-$200,000; (11) $200,001-$250,000; (12) More than $250,000. To create a continuous measure of household income, the midpoints of these intervals were used, with the exception of the open-ended top interval. The percentage of the participants in the top income interval was 4.7%. According to the U.S. census, the 2012-2013 mean household income of $320,000 represented the top 5 percent of the U.S. population (DeNavas-Walt and Proctor, 2015) . Therefore, we assigned $320,000 to the top household income interval.
Compulsive Buying (CB):
In 2012-2013, the participants responded to 10 questions scored on a five-point scale: strongly disagree (1) to strongly agree (5) (modified from Valence et al., 1988) . The Cronbach's alpha of the scale for this cohort was .91. The construct validity and internal reliability of the Valence CB scale was established in the literature (Mueller et al., 2010; Vogt et al., 2014) . Among these 10 items, 5 items relate to the tendency to spend: (1) "I feel others would be horrified if they knew of my spending habits" (2) "When I have money, I cannot help but spend part or the whole of it" (3) "I am often impulsive in my buying behavior" (4) "As soon as I enter a shopping center, I have an irresistible urge to go into a shop to buy something" (5) "I have often bought a product that I did not need, while knowing I had very little money left." There are 3 items that relate to the reactive aspect/compulsion/drive or urge to spend: (1) "For me, shopping is a way of facing the stress of my daily life and of relaxing" (2) "I sometimes feel that something inside of me pushes me to go shopping" (3) "There are times when I have a strong urge to buy (clothing, electronics, etc.)." There are also two items that reflect post-purchase guilt: (1) "At times, I have felt somewhat guilty after buying a product, because it seemed unreasonable" (2) "There are some things I buy that I do not show to anybody for fear of being perceived as irrational in my buying behavior." The mean of the 10 items was computed. We also created an indicator variable of CB, which was used as an independent variable in the regression analysis. A participant was assigned a score of 1 if he/she scored 1 standard deviation above the sample mean.
Control Variables
Impulsivity:
The participants responded to questions with regards to their impulsivity (Gough, 1957) . There are 6 items scored on a four-point scale: false (1) to true (4); Cronbach's alpha = .60; e.g., "I often act on the spur of the moment without stopping to think." The mean of the 6 items was used in the analysis.
Major Depressive Episode (MDE), Generalized Anxiety Disorder (GAD), Legal
and Illegal Substance Dependence/Abuse: In 2012-2013, MDE, GAD, and legal and illegal substance dependence/abuse (i.e., illegal substance dependence/abuse, alcohol dependence/abuse, and nicotine dependence) were each assessed using the respective measures of the University of Michigan Composite International Diagnostic Interview (UM-CIDI) . These measures have predictive validity and test-retest reliability . These adaptations were made to make our measures consistent with the diagnoses presented in the Diagnostic and Statistical Manual of Mental Disorders, 4th ed. (DSM-IV) (American Psychiatric Association, 1994).
MDE was ascertained if participants had a change in functioning reflected by 5 or more of the following criteria during a period lasting at least two weeks in a row in the past five years: (1) consistently depressed or down most of the day, nearly every day, or (2) markedly diminished interest or pleasure in all, or almost all, activities [either (1) or (2) must be present]; (3) significant weight loss or gain when not dieting; (4) hypersomnia or insomnia nearly every day; (5) psychomotor agitation or retardation; (6) feeling tired nearly every day; (7) feeling worthlessness or inappropriate guilt; (8) problems concentrating, and (9) recurrent thoughts about death. For the indicator variable of MDE, we assigned a score of 1 to participants diagnosed with MDE. A score of 0 was then assigned to the remainder of the sample.
GAD was ascertained if participants had a period lasting six months or more in the past five years when (1) they worried excessively or were anxious about several things most days; (2) these worries were present most days; and (3) it was difficult to control the worries or the worries interfered with their ability to focus on what they were doing. In addition, there was a change in functioning reflected by 3 or more of the following criteria: (1) feeling restless; (2) feeling tense; (3) feeling tired or weak; (4) feeling irritable; and (5) having sleep problems. For the indicator variable of GAD, we assigned a score of 1 to participants diagnosed with GAD. A score of 0 was then assigned to the remainder of the sample.
Illegal substance dependence was ascertained by the presence of three or more of the following criteria for each substance (marijuana or other illicit drugs, e.g., cocaine/crack, heroin, ecstasy, and amphetamines, etc.) used during the past year: (1) use of more of the substance than usual to get the same effect or the same amount has less of an effect than before; (2) the presence of withdrawal symptoms or the use of the substance to avoid withdrawal symptoms; (3) the use of much larger amounts of the substance than intended or use for a longer period of time than intended; (4) the presence of such a strong desire or urge to use the substance that the person could not resist using it; (5) a period of a month or more in which the person spent a great deal of time using the substance or getting over its effects; (6) the person gave up activities because of use of the substance; or (7) emotional or psychological problems resulting from using the substance such as feeling uninterested in things, feeling depressed, suspicious of people, paranoid, or having strange ideas. If a participant did not meet the criteria for substance dependence, substance abuse was ascertained by the presence of at least one of the following four criteria during the past year: (1) being under the effects of the substance or suffering its after-effects while at work or school or while taking care of children; (2) being under the effects of the substance or feeling its after-effects in a situation which increased the user's chances of getting hurt-that is, when driving a car or boat, using a knife or gun or machinery, crossing against traffic, climbing, or swimming; (3) having legal problems because of the use of the substance; or (4) having problems getting along with other people because of your use of the substance.
Alcohol dependence and abuse were ascertained using the same criteria as illegal substance dependence/abuse (see above).
A diagnosis of nicotine dependence was obtained when at least three out of the following seven criteria were endorsed by the participant: (1) physical tolerance, (2) signs of withdrawal when the subject refrained from smoking, (3) smoking in larger amounts and/or over a longer period than intended, (4) unsuccessful attempts to cut down or control the amount of smoking, (5) a large amount of time spent smoking (e.g., chain-smoking), (6) giving up or reducing social, occupational, or recreational activities due to smoking, and (7) continuing to smoke despite knowing it has caused mental or physical health problems.
For the indicator variable of legal or illegal substance dependence/abuse, or nicotine dependence, we assigned a score of 1 to participants diagnosed with illegal substance dependence/abuse, alcohol dependence/abuse, or nicotine dependence, respectively. A score of 0 was then assigned to the remainder of the sample.
Demographic Variables:
Demographic variables were: Gender (1=male; female=0), T8 age (in years), T8 high school educational level or greater (0=less than a high school diploma; 1=high school diploma or greater), T8 marital status (1=currently married; 0=otherwise), and T8 number of people living in the household.
Analysis
The fundamental statistical approach is to use linear regression analysis to examine income and CB as they relate to quality of life. The Mplus software (Muthén & Muthén, 2010 ) was used. To account for the non-normal distribution of the model variables, we used the Mplus maximum likelihood with robust standard errors (MLR) as the estimator. The dependent variable was T8 quality of life. The independent variables were T8 CB (standardized) and household income before taxes (in $100,000 bracket intervals). In addition to the demographic variables (i.e., gender, T8 age, T8 marital status, T8 number of people living in household, and T8 high school educational level or greater), we also included T7 quality of life measure, T8 impulsivity, T8 MDE, T8 GAD, and T8 legal and illegal substance dependence/abuse as control variables. Specifically, we assume that quality of life (QL i ) for individual i is a linear function of household income (HI), CB, and other individual characteristics (X, e.g., T8 MDE):
where β represents coefficients that measure the marginal impact of CB and HI, and X on QL, and μ is a normally distributed random error term. The parameter estimates are used to calculate the monetary cost (MC) of CB, i.e. the amount of household income needed to make an individual with CB as well off as someone without CB. An individual with CB (CB=1) has the same QL as someone without CB (CB=0) if This translates into MC CB = −β 20 /β 10 . Since CB may affect quality of life indirectly through an impact on household income, following Carroll et al. (2009) , we also estimated a QL equation that omits household income, i.e. Thus, we calculated the total monetary cost (TMC) of CB as TMC CB = −β 21 /β 10 . TMC CB consisted of the impact of CB on quality of life directly and indirectly through an impact on household income as well.
To estimate how much additional R 2 of T8 quality of life CB explained, we conducted a series of regression analyses: in Step 1, only demographic variables were included as independent variables; in step 2, quality of life at T7 was added; in step 3, other individual variables (e.g., T8 MDE) were added; in step 4, T8 household income was added; in step 5, T8 CB was added; in step 6, two interactive terms were added to test the interactive effects between CB and gender and household income on T8 quality of life. Table 2 Table 3 presents the results of the multivariate linear regression analyses of quality of life. As shown in Table 3, in Step 4, after T8 household income was added to the list of independent variables, which consisted of demographic variables (added in Step 1), T7 quality of life (added in Step 2), other individual variables (e.g., T8 MDE; added in Step 3) the R 2 increased from 0.374 to 0.386 [F(1, 536)=10.48, p<0.01]. In step 5, after T8 CB was added, the R 2 increased from 0.386 to 0.392 [F(1, 535)=5.28, p<0.05]. In step 6, to test the interactive effects between CB and gender and household income on T8 quality of life, two interactive terms were added [F(2, 533)=0.44, p=0.64]. Based on the results in Step 5, T8 CB was negatively associated with T8 quality of life (β = −0.22; t = −2.5; p<.05); T8 household income was positively associated with T8 quality of life (β = 0.16; t = 3.01; p<. 01). Among the control variables, impulsivity (β = −0.19; t = −2.1; p<.05), MDE (β = −0.53; t = −4.56; p<.001), GAD (β = −0.5; t = −3.94; p<.001), legal and illegal substance dependence/abuse (β = −0.23; t = −2.52; p<.05), and marital status (β = −0.17; t = −1.98; p<.05) were adversely associated with quality of life, while quality of life at mean age 37 (β = 0.38; t = 8.39; p<.001) was positively associated with quality of life at mean age 43. In addition, the interactive effects (see column Step 6, Table 3 ) between CB and gender (β = 0.21, t = 1.14, p>0.05) and between CB and household income (β = 0.06, t = 0.64, p>0.05) on quality of life were not statistically significant.
Results
Based on the estimates of the regression coefficients (Step 5, Table 3 ) for CB (β = −0.22) and household income (β = 0.16), we computed MC CB (monetary cost of CB) as 1.38 (0.22/0.16), i.e., the monetary cost of CB was about $138,000 (household income was coded in $100,000 brackets intervals). Using the estimates of the regression that omitted household income (for CB, β = −0.22; t = −2.42; p<.05; R 2 =0.38), the estimate of total monetary cost (TMC) of CB was not significantly different from the monetary cost (MC) of CB.
Discussion
To our knowledge, this is the first longitudinal study to estimate the quality of life equation and then to calculate the monetary cost of CB among men and women at mean age 43, while controlling for earlier quality of life, concurrent psychiatric disorders (i.e, MDE, GAD, impulsivity, and legal and illegal substance dependence and abuse), and other relevant demographic factors. In support of our hypotheses and in accord with findings of other research (e.g., Manolis and Roberts, 2012) , the findings indicate that greater CB is significantly associated with lower quality of life at mean age 43, despite controlling for the factors cited above. Using the life satisfaction approach, we computed the monetary cost of CB, which was substantial for this cohort.
Since the effects from impulsivity, MDE, GAD, and legal and illegal substance dependence/ abuse are partialled out, the adverse association between CB and quality of life may be explained by beliefs of materialism held by compulsive buyers (Dittmar, 2005) . Materialism is defined as "individual differences in people's long-term endorsement of values, goals, and associated beliefs that center on the importance of acquiring money and possessions that convey status." (Dittmar et al., 2014) . According to Dittmar et al. (2014) , individuals with beliefs of materialism, when exposed to messages conveying upward social comparisons, tend to devaluate their ideal lifestyle. In addition, the pursuit of materialistic values and goals may crowd out or undermine the satisfaction of psychological needs that are essential for psychological thriving. Although not listed as an addiction, CB appears to share certain characteristics common in addictive disorders. For example, CB appears to be related to a craving to purchase things, perhaps specific things (Black et al., 2012) . Although further study of this characteristic would be useful, because of the characteristic of craving, some people may consider CB to be a behavioral or process addiction, similar to gambling, sexual or internet addictions, or other compulsive behaviors. As with other kinds of addictions, quality of life may be aversely affected, and depression mood and anxiety may be seen. In addition, the similarity to other addictive disorders may be noted in brain changes which occur in other behavioral addictions (e.g., Raab, et al., 2011) . Among the adverse effects seen in CB and in other addictive disorders, personal and family financial difficulties may be a result (d'Astous 1990; Joireman et al., 2010; Park and Burns, 2005; Ridgway et al., 2008; Roberts, 1998) , and conflictual family relationship may be seen. According to the family interactional theory (FIT, Brook et al., 1990) , conflictual family relationships, in turn, are associated with a lower quality of life.
Household income has a statistically significant positive association with quality of life. However, the size of the income effect is small, which is in accord with findings in the literature (Blanchflower and Oswald, 2004) . Other things unchanged, a $100,000 increase in household income would only increase quality of life by 0.16.
As expected, several control variables were significantly associated with quality of life. In accord with Swain et al. (2012) , we found that legal and illegal substance dependence/abuse was adversely associated with quality of life. Consistent with other investigator's findings (e.g., Black et al., 2012; Hofmann et al., 2014; Nes et al., 2013) , we found that those who had mental disorders, such as MDE, GAD, and/or impulsivity had significantly lower quality of life as compared to their counterparts. Some limitations should be noted. First, the present study relies on self-reported measures, which may be problematic in terms of their reliability and validity. However, many of the measures are reliable and have predictive validity. Notably, studies have shown that measures of self-rated quality of life have internal consistency, validity, reliability, and have a high degree of stability over time (Endicott et al., 1993) . Second, the Valence's CB scale used in their study was not developed to identify potential compulsive buyers, and therefore a cutoff value for separating potential compulsive buyers from ordinary people is not available. In addition, past CB was not assessed. Ideally, to strengthen the results, both earlier and concurrent CB should be included in the equation. The present study does not enable us to provide inferences regarding causality. For example, T8 CB could be due to low quality of life at T7 and/or T8. Future research should focus on assessing the causal ordering of CB and quality of life. Third, this study is limited because the sample was comprised of predominantly white participants. Related to this, about 50% of the participants lived in the Albany/Saratoga area at T8. It should be noted that the estimated monetary cost of CB is only applied to the population from which the sample was drawn. Therefore, the findings may not be generalizable to racial/ethnic minority groups or individuals living in other parts of the country. Fourth, despite a number of strengths, the life satisfaction approach has its own weakness. A major caveat is that the life satisfaction approach relies on the assumption of cross-individual comparability of subjective quality of life. In addition, the estimates of monetary cost are prone to bias due to unobserved heterogeneity among individuals, which may include scale of reference bias (Groot, 2000) , reporting bias (Shmueli, 2002) , and statedependent bias (Kerkhofs and Lindeboom, 1995) . Nevertheless, the life satisfaction approach we used in this study avoids the stringent assumptions regarding the rationality of individuals and the functioning of markets that are essential for revealed preference methods. It also avoids the use of hypothetical scenarios which may involve unreliable results and strategic behavior in the stated preference case. Fifth, our measures of legal and illegal substance dependence/abuse are not consistent with DSM-V criteria (American Psychiatric Association, 2013) due to the changes from DSM-IV to DSM-V criteria. Nevertheless, our measures of MDE and GAD are consistent with the diagnoses presented in DSM-V. Sixth, in the present study, we do not have data on the status of manic episodes, which may explain an individual's CB.
In spite of these caveats, this study provides empirical evidence that CB is adversely associated with positive quality of life, despite controlling on earlier quality of life, concurrent MDE, GAD, and impulsivity. To our knowledge, this is the first study which calculated the monetary cost of CB using the "life satisfaction" approach (Welsch and Kühling, 2009) . The fact that the monetary cost of CB is not trivial suggests that individuals are both consciously and unconsciously plagued by their CB. Findings can be used to inform future studies to begin to formulate possible frameworks upon which CB and quality of life co-occur. Future quantitative studies may improve understanding of theoretic constructs that help explain the association between CB and quality of life. Table 2 Descriptive Statistics (N=548). Table 3 Results of Linear Regression: Associations between CB and High Quality of Life at Mean Age 43 (N=548).
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